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ABSTRACTED -PUB -NO: JP2000079761A 
BASIC-ABSTRACT: 

NOVELTY - An optical information recording medium has a phase change optical 
recording layer having a new composition on the substrate. 

DETAILED DESCRIPTION - An optical information recording medium has a phase change 
optical recording layer having the composition XaGabMcSbdTee on a substrate. X = at 
least one of Ag, Au, Pd, Pt or Zn; M = at least one of Sn, Ge^ Si, Pb; a = 0 to 0.1, 
b = 0.001 to ^1,*?^= 0.01 to 0.15, d = 0.5 to 0.7, e = 0.15 to 0.4, b + c = 0.03 to 
0.25, a + e = 1.0. 

USE - None given. 

ADVANTAGE - Phase change rewritable ability due to the eutectic composition and which 
can be initialized easily. Jitter is reduced. 

CHOSEN-DRAWING: Dwg.l/6 

TITLE-TERMS: OPTICAL INFORMATION RECORD MEDIUM PHASE CHANGE OPTICAL RECORD LAYER 
CONTAIN NOBLE METAL 

DERWENT -CLASS: G05 L03 P75 T03 W04 
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PROBLEM TO BE SOLVED: To facilitate the initial crystallization while making the most 
of the phase change rewritability of an eutectic composition, and reduce a jitter as 
a disk property by forming a phase change type optical recording layer to be a 
composition represented by a specified composition formula. 

SOLUTION: A phase change type optical recording layer is formed to be a composition 
represented by the formula. In this case, in the formula, X represents at least one 
kind from among Ag, Au, Pd, Pt or Zn, M represents at least one kind from among Sn, 
Ge, Si and Pb, and 0.0 

COPYRIGHT : ( C ) 2 0 0 0 , JPO 



ABSTRACT: 
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Phase change type optical information recording material, its 
recording method and manufacture of the same 
Nobukuni, Natsuko; Horie, Michikazu 
Mitsxibishi Chemical Industries Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 10 pp. 
CODEN: JKXXAF 
Patent 
Japanese 
ICM B41M005-26 

ICS G11B007-0045; G11B007-24; G11B007-26; G11B007-30 
74-12 (Radiation. Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference (s) : 56, 75 
CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 
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IT 



IT 



IT 



JP 1999-181249 19990628 



JP 2000079761 A2 20000321 

JP 3419347 B2 20030623 

JP 1998-186099 A 19980701 

The phase change type optical information recording material 
comprises X. alpha. Ga. beta. M.chi.Sg. delta. Te.epsilon. (X = Ag, Au, Pd, Pt, 
Zn; M = Sn, Ge, Si, Pb; .alpha. = 0.0-0.1; .beta. = 0.001-0.1; .chi. = 
0.01-0.15; .delta. = 0.5-0.7; .epsilon. = 0.15-0.4; .beta. + .chi. = 
0.03-0.25; .alpha. + .beta. + .chi. + .delta. + .epsilon. = 1.0). The 
initial crystn. of the above recording layer is carried out by local 
fusion and recrystn. 

phase change type optical information recording material disk 
memory 

Optical recording materials 

(erasable; phase change type optical information recording 

material, its recording method and manuf . of the same) 
Optical disks 
Optical memory devices 
Optical recording 

(phase change type optical information recording material, 

its recording method and manuf. of the same) 
260255-78-5 260255-79-6 260255-80-9 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(in phase change type optical information recording material) 
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RN 2 6t 2 55-78-5 REGISTRY 

CN Antimony alloy, base, Sb 66, Te 25, Ag 4,Ge 3.4,Ga 1 (9CI) (CA INDEX NAME) 

MP Ag . Ga . Ge . Sb . Te 

CI AYS 

SR CA 

LC STN Files: CA, CAPLUS 



Component Component Component 

Percent Registry Number 

Sb 66 7440-36-0 

Te 25 13494-80-9 

Ag 4 7440-22-4 

Ge 3.4 7440-56-4 

Ga 1 7440-55-3 



1 REFERENCES IN FILE CA (1957 TO DATE) 

1 REFERENCES IN FILE CAPLUS (1957 TO DATE) 

REFERENCE 1 

AN 132:201109 CA 

TI Phase change type optical information recording material, its recording 

method and manufacture of the same 
IN Nobukuni, Natsuko; Horie, Michikazu 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM B41M005-26 

ICS G11B007-0045; G11B007-24; G11B007-26; G11B007-30 
CC 74-12 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s) : 56, 75 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2000079761 A2 20000321 JP 1999-181249 19990628 

JP 3419347 B2 20030623 

PRAI JP 1998-186099 19980701 

AB The phase change type optical information recording material comprises 
X. alpha. Ga. beta. M.chi.Sg. delta. Te.epsilon. (X = Ag, Au, Pd, Pt, Zn; M = 
Sn, Ge, Si, Pb; .alpha. = 0.0-0.1; .beta. = 0.001-0.1; .chi. = 0.01-0.15; 
.delta. = 0.5-0.7; .epsilon. = 0.15-0.4; .beta. + .chi. = 0.03-0.25; 
.alpha. + .beta. + .chi. + .delta. + .epsilon, = 1.0). The initial 
crystn. of the above recording layer is carried out by local fusion and 
recrystn. 

ST phase change type optical information recording material disk memory 
IT Optical recording materials 

(erasable; phase change type optical information recording material, 
its recording method and manuf . of the same) 
IT Optical disks 

Optical memory devices 
Optical recording 

(phase change type optical information recording material, its 
recording method and manuf. of the same) 
IT 260255-78-5 260255-79-6 260255-80-9 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(in phase change type optical information recording material) 
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NAME) 
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CI AYS 
SR CA 

LC STN Files: CA, CAPLUS 



Component Component Component 

Percent Registry Number 

Sb 62 7440-36-0 

Te 27 13494-80-9 

Ag 4.4 7440-22-4 

Ge 3.4 7440-56-4 

Ga 2.9 7440-55-3 
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REFERENCE 1 



AN 132:201109 CA 

TI Phase change type optical information recording material, its recording 

method and manufacture of the same 
IN Nobukuni, Natsuko; Horie, Michikazu 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM B41M005-26 

ICS G11B007-0045; G11B007-24; G11B007-26; G11B007-30 
CC 74-12 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s) : 56, 75 
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PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2000079761 A2 20000321 JP 1999-181249 19990628 

JP 3419347 B2 20030623 

PRAI JP 1998-186099 19980701 

AB The phase change type optical information recording material comprises 
X. alpha. Ga. beta. M.chi.Sg. delta. Te.epsilon. (X = Ag, Au, Pd, Pt, Zn; M = 
Sn, Ge, Si, Pb; .alpha. = 0.0-0.1; .beta. = 0.001-0.1; .chi. = 0.01-0.15; 
.delta. = 0.5-0.7; .epsilon. « 0.15-0.4; .beta. + .chi. = 0.03-0.25; 
.alpha. + .beta. + .chi. + .delta. + .epsilon. = 1.0). The initial 
crystn. of the above recording layer is carried out by local fusion and 
recrystn. 

ST phase change type optical information recording material disk memory 
IT Optical recording materials 

(erasable; phase change type optical information recording material, 
its recording method and manuf . of the same) 
IT Optical disks 

Optical memory devices 
Optical recording 

(phase change type optical information recording material, its 
recording method and manuf. of the same) 
IT 260255-78-5 260255-79-6 260255-80-9 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PROC (Process) ; USES (Uses) 

(in phase change type optical information recording material) 
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NAME) 
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CI AYS 

SR CA 

liC STN Files: CA, CAPLUS 



Component Component Component 

Percent Registry Number 

= =i=ss=ocs=:=s = + = = = = = = = = = = = =: = + = = = = = = = = = = = = = = = 

Sb 63 7440-36-0 

Te 27 13494-80-9 

Ag 4.3 7440-22-4 

Ga 2.8 7440-55-3 

Ge 2.8 7440-56-4 
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REFERENCE 1 



AN 132:201109 CA 

TI Phase change type optical information recording material, its recording 

method and manufacture of the same 
IN Nobukuni, Natsuko; Horie, Michikazu 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM B41M005-26 

ICS G11B007-0045; G11B007-24; G11B007-26; G11B007-30 
CC 74-12 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s) : 56, 75 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2000079761 A2 20000321 JP 1999-181249 19990628 

JP 3419347 B2 20030623 

PRAI JP 1998-186099 19980701 

AB The phase change type optical information recording material comprises 
X. alpha. Ga. beta. M.chi.Sg. delta. Te.epsilon. (X = Ag, Au, Pd, Pt, Zn; M = 
Sn, Ge, Si, Pb; .alpha. = 0.0-0.1; .beta. = 0.001-0.1; .chi. = 0.01-0.15; 
.delta. = 0.5-0.7; .epsilon. = 0.15-0.4; .beta. + .chi. = 0.03-0.25; 
.alpha. + .beta. + .chi. + .delta. + .epsilon. = 1.0). The initial 
crystn. of the above recording layer is carried out by local fusion and 
recrystn. 

ST phase change type optical information recording material disk memory 
IT Optical recording materials 

(erasable; phase change type optical information recording material, 
its recording method and manuf , of the same) 
IT Optical disks 

Optical memory devices 
Optical recording 

(phase change type optical information recording material, its 
recording method and manuf. of the same) 
IT 260255-78-5 260255-79-6 260255-80-9 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(in phase change type optical information recording material) 
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• NOTICES ♦ 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the medium for optical infomiation record using the 
reflection factor difference or reflected light phase contrast produced by the phase change by laser beam irradiation in which 
record elimination is possible and its record method, and the manufacture method. 
[0002] 

[Description of the Prior Art] There are an only for [ reproduction ] type, an optical recording possible type, and rewritable type 
in an optical disk, and the only for [ reproduction ] type has already put the videodisk, the audio disk, and the further in practical 
use as disk memory for mass computers. In a phase-change type optical disk, it reproduces by not using that a reflection factor or 
the phase of the reflected light changes before and behind a phase change, and not needing an external magnetic fleld, but 
detecting the difference in the amount of reflected lights, the optical system for which a phase-change type does not need a 
magnet as con^ared with an optical MAG type is simple - etc. - drive production is easy by the reason and it is advantageous 
also to a miniaturization and low-cost-izing Furthermore, it has tiie advantage that record and elimination are possible only by 
modulating the power of a laser beam, and 1 beam over-writing which performs elimination and re-record simultaneously with a 
single beam is also possible. 

[0003] The case where it eliminates by forming a record bit and making it crystallize by making record flim make it amorphous 
by the phase-change recording method in which 1 beam over-writing is possible is common. In this case, since the as-depo state 
has the common case of being amorphous, in order to make an initial state into a crystallized state, it needs to crystallize the 
whole disk surface for a short time. This process is called initial crystallization. Usually, this initial crystallization is performed 
by irradiating the disk turning around the laser beam extracted to about dozens- 100 microns. 

[0004] Conventionally, although the charge of an alloy near the eutectic composition of amorphous organization potency is high, 
since it is accompanied by phase separation in the case of crystallization, by heating of a short time for less than 100ns, it could 
not crystallize but the record layer material of an optical disk has been considered to be unsuitable as a record layer of the optical 
recording medium [ over-write / medium ]. When GeSbTe system the alloy of 3 yuan is observed especially, a practical 
crystallization speed is not obtained near the Te85germaniumi5 eutectic composition. On the other hand, although it is the very 
elementary method which carried out the monitor only of the reflection factor change near the Sb70Te30 eutectic composition, it 
is indicated by U.S. JP,5015548,B that record elimination is [ of Sbx Tel-x 2 (0.58< x<0.75) yuan ] repeatedly possible for an 
alloy between crystal-amorphous states. 

[0005] This invention persons performed re-evaluation from a viewpoint of the fitness to mark length record using the optical 
disk evaluation machine which was not caught by the conventional opinion paying attention to the 2 yuan alloy which consists of 
SbTe for simplification, but fitted high-density record more about crystallization / amorphous-ized property near the eutectic 
composition. Consequently, although initial crystallization was difficult, once it crystallized the record layer which makes a 
principal component the SbTe alloy near the Sb70Te30 eutectic con^osition the first stage, it found out that record elimination 
by future amorphous-crystal-phase change could be performed at very high speed. 

[0006] According to this invention persons' knowledge, I hear that it is hard to produce the big and rough grain from which an 
initialization state and a reflection factor difl*er, and the greatest advantage using the material such near the eutectic con^^osition 
is in the periphery of an amorphous mark, or the eliminated mark. This is the phenomenon in which a crystal grov^ is peculiar 
to the alloy near [ as for which rate controlling is carried out by phase separation ] the eutectic point. However, such a material 
has the problem that become extremely quick to the recrystallization speed at the time of the re-solidification at the time of 
forming an amoiphous mark, and the periphery section of a melting field recrystatlizes and formation of an amorphous mark 
tends to become inadequate, when it is going to raise the crystallization speed in solid phase. That is, near the eutectic point, 
crystallization speed is governed by the diffusion rate of the atom for phase separation, and unless it heats to directly under 
where a diffusion rate serves as the maximum / melting point ], high-speed elimination by crystallization cannot be performed. 
Moreover, GeTe-Sb2 Te3 used widely now Compared with the record layer near the false alloy conqjosition of 2 yuan, the 
temperature requirement from which high crystallization speed is obtained is narrow, and inclines toward the elevated 
temperature. Therefore, in order to reconcile high crystallization speed and formation of the amorphous mark of sufficient size, 
at the time of re-solidification, the cooling rate near the melting point needed to be divided and it needed to enlarge. 
[0007] When this invention person etc. evaluates per [ u^iich added germanium or In near / this / the eutectic composition further 
] 3 yuan system material, GcSbTc system the alloy of 3 yuan near SbTe eutectic GeTe-Sb2 Te3 widely known in repeat 
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over-writing when a specific record pulse pattern is used With less degradation than the material near the false alloy of 2 yuan Or 
it found out that there was an advantage that the jitter of the mark edge >*iien carrying out mark length record is small. Moreover, 
crystallization tenq)eranire was higher than the Sb70Te eutectic alloy of 302 yuan, and it also turns out that it excels in stability 
with the passage of time. However, even if once crystallizing con^letely and initializing the amorphous fihn made by membrane 
formation compared with the SbTe eutectic alloy, it was very unsuitable for eye a difficult hatchet, a substantially, and mass 
production. 

[0008] Although JP,l-n5685,A, JP,1-115686.A, JP,l-251342,A. JP.1-303643A etc. are mentioned as reference which added 
the 3rd element to Sb70Te30 in order to solve these problems, it divides about an alloying element and is not indicated about 
which adding two or more elements simultaneously, and carrying out to more than a 4 yuan system effectively. In addition, 
JP,M00745,A, JP.1-100746,A. JP, 1-100747, A. and JP,1-100748,A are raised to SbTe the system of 2 yuan including this 
eutectic composition as an exanq)le which added the 3rd element. However, by the well-known reference of these series, it is 
contained as a parent, and Sb40Te60 metallic-compounds con^osition is not necessarily what observed Sb70Te30 eutectic 
con^osition, either, and, therefore, is not indicated about the method of solving the insufficiency of the difficult pod of 
initialization which is a trouble peculiar to Sb70Te30 eutectic con^osition, and stability with the passage of time, and forming a 
more reliable practical medium. 

[0009] Since initialization operation of crystallizing the record layer after membrane formation about the phase-change medium 
near the SbTe eutectic composition was difficult, there was a serious problem that practical use was not low presented with 
productivity. For this reason, only the material near [ easy ] the intermetallic-con^ound conposition of initialization, or the false 
alloy of 2 yuan was considered that a practical property is shown. It is reported that an improvement of the stability with the 
passage of time by In and easy-ization of initialization by Ag are simultaneously attained by adding Ag and In simultaneously 
near* the Sb70Te30 eutectic con:Q)Osition in recent years (JP,4-232779,A, JP,5-185732,A). This shows that it is improved by 
leaps and bounds and the property of Sb70Te30 eutectic conposition the material of 2 yuan may reach practical level by 
carrying out optimum dose addition of 2 yuan or three elements of a specific combinatioa Among such record layers, useful 
material is clarified, only case [ very limitation-], the required shell which optimizes 4 or the combination of a 5 yuan alloy, and 
composition, respectively, and (JP,8-267926,A etc.). There are still stranger limited combination and con^osition, and aldiough 
it is expected that much more improvement is obtained, a very great effort is needed for the discovery as well as the case of the 
usual plural alloys. 
[0010] 

[Problem(s) to be Solved by the Invention] It was made in order that this invention might solve the trouble of the 
above-mentioned conventional technology, and enq)loying the phase-change lilac ITABURU property of eutectic con^sition 
efficiently, it makes initial crystallization (initialization) easy and the purpose is shown in aiming at jitter reduction as a disk 
property. 
[0011] 

[Means for Solving the Problem] When what has five kinds of specific elements in the property range among the con^)osition 
near SbTe eutectic by vMch the former is known was used for a record layer, this invention persons found out that the 
above-mentioned purpose was reached, and conq)leted this invention. That is, for the summary of this invention, a phase-change 
type optical recording layer is prepared on a substrate, it sets to the medium for optical information record by which record 
reproduction of the information on a phase-change record layer is performed by the phase change between a crystallized state 
and amorphous state, and this phase-change type optical recording layer is [0012]. 

1 Formula 3] 
a ff X o e 

[0013] however, X « the inside of Ag, Au, Pd, Pt, or Zn - at least - a kind ~ At least M of Sn, germanium. Si, and the Pb(s) A 
kind. It is in the medium for optical infonnation record characterized by having 0.0<=alpha<=0.1, 0.001<=beta<=0.1, 
0.01<=chi<=0.15, 0.5<=delta<=0.7, 0.15<=epsilon<=0.4, 0.03 <= beta+chi <=0.25, and the composition that becomes 
alpha+beta+chi+delta+epsilon =1.0. 
[0014] 

[Embodiments of the Invention] The lower protective layer 2, the phase<hange type record layer 3, the up protective layer 4, 
and a reflecting layer 5 are formed at least on a substrate 1, and the lamination of the disk in this invention becomes, as typically 
shown in drawing 1 . Protective layers 2 and 4, the record layer 3, and a reflecting layer 5 are formed by the sputtering method 
etc. It is desirable at the target for record fihn, the target for protective coats, and the point that performing film fonmation with 
the in-line equipment which installed the target for reflecting layer material in the same vacuum chamber when required prevents 
the oxidization and contamination between each class. Moreover, it excels also from the field of productivity. Moreover, the 
protection coat which consists of ultraviolet-rays hardening resin may be established on a reflecting layer 5 and in the bottom of 
a substrate 1. Moreover, you may prepare a diffusion prevention layer etc. in the upper and lower sides of the phase-change 
record layer 3 etc. in addition to the above-mentioned lamination. 

[0015] The record layer used by this invention is a XGaMSbTe alloy thin film (at least a kind of [ At least a kind and M of / X / 
Ag, Au, Pd, Pt, or the Zn ] Sn, gennanium. Si, and the Pb(s)), and the point which carried out the amount addition of 
specification at least among **Ga and **Si, and Sn, germanimn and Pb based on near the Sb70Te30 eutcctic-point conqjosition 
in the SbTe alloy system of 2 yuan is the point. Inside [ it is **Ag, and Au, Pd, Pt and Zn preferably ] carries out the amount 
addition of specification of a kind at least. 
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[0016] On the line which showed the Sb70Te30 ratio uniformly with the record medium of this invention, they are Sb phase and 
Sb2 Te3 fundamentally. It is thought that it uses conversely that a phase carries out phase separation. Namely, if superfluous Sb 
is contained in the state of supercooling [ ♦**♦ / un-] which fonns an amorphous mark in an optical recording medium, a minute 
Sb cluster deposits first at the time of re-solidification. Since this Sb cluster serves as a crystalline nucleus and remains during an 
amorphous mark, it is thought that elimination (recrystallization) of future amorphous fihns is ended for a short time, without 
spending many hours on phase separation. 

[0017] Most of the recording characteristic of the record medium of this invention, i.e., an amorphous substance, and the 
reversible process of crystallization is decided by the amount of superfluous Sb(s) contained in tfie Sb70Te30 eutectic 
con^)osition which becomes a Sb/Te ratio, i.e., a parent. If Sb increases, Sb cluster sites which deposit in the state of quenching 
will increase in number, and it is thought that crystal nucleation is promoted. Even if this assumes the same rate of crystal growth 
from each crystalline nucleus, it means that the time required for filling with the grown-up crystal grain is shortened, and the time 
required for crystallizing an amorphous mark as a result is shortened. Therefore, it is advantageous when eliminating by 
short-time laser beam irradiation with high linear velocity. On the other hand, it depends for the cooling rate of a record layer 
also on the linear velocity at the time of record. That is, even if it is the same lamination, a cooling rate falls like a low linear 
velocity. Therefore, the composition with the small critical cooling rate for amorphous formation of a lower linear velocity, i.e., 
few con^osition of the amount of superfluous Sb(s), is more desirable. If it collects, con^osition with many amounts of 
superfluous Sb(s) is suitable for high linear velocity on the basis of Sb70Te30 eutectic composition. 

[0018] Con^osition of each element contained in this invention record layer is the following range. Namely, composition [0019] 

S Formula 4] 

[0020] alike - setting - the lower limit of alpha - 0.0 and a upper limit - 0.1 - although preferably carried out to 0.01 or more, 
it is 0.06 most preferably moreover, the lower limit of beta - 0.001 and a upper limit - 0.1 ~ it is 0.03 preferably the lower limit 
of chi 0.01 - it is - a upper limit - 0.15 - it is 0.10 preferably the lower limit of delta - 0.5 - desirable « 0.55 « it is - a 
upper limit - 0.7 - it is 0.65 preferably The lower limit of epsilon is 0.15 and a upper limit is 0.4. moreover « as beta+chi - as a 
lower limit — 0.03 - it is ~ as a upper limit - 0.25 - it is 0. 13 preferably In addition, in the above-mentioned composition, it is 
alpha+beta+chi+delta+epsilon =1.0. In short, these numeric values use tiie total quantity as the base in this case, although a 
metaled component ratio is shown and there are also two or more sorts of cases about X or M. limiting conrq)Osition as mentioned 
above according to examination of this invention persons ~ especially - as CD-E which is conqjatible with CD ~ at most ~ the 
case, an over-write [ about (7.2 - 8.4 ra/s) 6X of CD linear velocity ], - repeat over-writing endurance ~ passing ~ the time - 
stability - having excelled - conq)osition - ♦♦♦♦♦* alternative - it can use . 

[0021] In the above-mentioned con^osition, Ga and M (at least one sort in Sn, germanium. Si, and Pb) have the effect which 
raises crystallization ten^erature and raises stability with the passage of time. Although more than about 3 atom % is required in 
order to acquire stability with the passage of time when only M is added, it will pass, if 15 atom % is exceeded, and there is a 
trouble that initial crystallization becomes difficult rapidly, in exchange for the inqirovement of the Tokiyasu quaUty. On the 
other hand, it is not desirable, in order that it may be easy to produce phase separation and a segregation may occur by repeat 
over-writing, if 10 atom % is surpassed and it is contained, although 3 atom % is required in order to do easy the preservation 
stability in a room ten^rature, and initialization work when Ga is added independently. Although it is necessary to reduce the 
above-mentioned Ga addition luider to 3 atom % on the other hand in order to guarantee repeat over-writing endurance 1 0000 
times or more, it is inadequate in order to make the stability of an amorphous mark with the passage of time, and initialization 
work tum easily by one side. Then, in this invention, without [ without it makes initialization operation difficult by carrying out 
little addition of Ga and the M simultaneously, and ] causing tiie segregation by repeat over-writing, the thermal stability of an 
amorphous state is improved, it passes through an amorphous record bit, and the Tokiyasu quality is raised. That is, about the 
addition of the sum total of M and Ga, it is below 25 atom % more than 3 atom %. If it passes, under 3 atom % of the 
improvement effect of the Tokiyasu quality is inadequate and 25 atom % is surpassed, even if M or the amount of Ga(s) will be 
added at what rate, the segregation by repeat over-writing and the difficulty of iiutialization are caused. Moreover, since it will 
be easy to produce the above problems if Ga or M content surpasses ten atom % or 15 atom % independemly, respectively, it is 
not desirable. In M, since germanium carmot cause the fall of crystallization speed easily, even 5% or less of little addition raises 
crystallization temperature, an effect is to improve thermal stability and it is hard to produce a segregation, it is especially 
desirable. 

[0022] X (Ag, Au, Pd, Pt, Zn) has die effect which makes easy initialization of the amorphous film immediately after membrane 
formation. Although based also on the initialization method, when many [ addition of under 10 atom % is enough and / too ], it 
passes on the contrary, and the Tokiyasu quality may be spoiled or the jitter of a record mark edge may get worse. Moreover, 
even if too few, an effect is in the inclination which is not enough. Although the mechanism to which initialization becomes easy 
by addition of Element X is not necessarily clear, it thinks for combining with Sb cluster, and XSb phases', such as a detailed 
^iSb phase's and an AgSb phase's, depositing, and working as a crystalline nucleus. Especially, crystallization becomes easy, 
and Zn and Ag also have little aggravation of a jitter, and it is desirable. A jitter does not get worse but especially Ag is 
desirable. The crystallization time in initialization operation is shortened by it, maintaining the stability of an amorphous mark 
with the passage of time to a SbTe eutectic X=Ag, Au, Pd, Pt and Zn, and by adding M=Si, and Sn, germanixmi, Pb and Ga 
further. It seems that it shifts from Sb60Te40 that SbTe used as a parent becomes eutectic by addition of X, M, and Ga to about 
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35 Sb65Te. Therefore, it is used by this invention. 
[0023] 



[Formula 5] 
X, G a S 



[0024] The linear velocity dependency as the whole alloy is decided [ Sb / superfluous at the base ] by which contains in this 
composition as mentioned above. Since the stability of an amorphous bit will be spoiled if it increases not much although what is 
necessary is just to increase the amount of Sb(s) superfluous as mentioned above in order to make it correspond to high linear 
velocity, it is desirable that it is 0.5<=delta<=0.7. It is 0.55<=delta<=0.65 more preferably. 

[0025] In addition, the record layer may contain elements other than the five above-mentioned sorts of elements. Moreover, the 
thickness of a record layer is usually 15 to 30 nm preferably five to 40 im Although you may be any, such as what prepared the 
photoresist on glass, plastics, and glass, as a substrate of the record medium in this invention, the ease of molding to plastics is 
desirable and polycarbonate resin is desirable in respect of the productivity containing especially cost. The material of a 
protective layer which can be used for the upper and lower sides of a record layer is determined with careful attention to a 
refractive index, thermal conductivity, chemical stability, a mechanical strength, adhesion, etc. Generally, transparency is the 
dielectric which is a high-melting point highly, and fluorides, such as oxides, such as Mg, calcium, Sr, Y, La, Ce, Ho, Er, Yb, Ti, 
Zr, Hf. V, Nb, Ta, Zn, aluminum, Si, germanium, and Pb, a sulfide, a nitride, carbide, and calcium, Mg, Li, can be used 
especially. As for these oxides, a sulfide, a nitride, carbide, and a fluoride, it is also effective for it not to be necessary to 
necessarily take a stoichiometric con^osition, and to control composition, or to mix and to use for control, such as a reflective 
index. The mixture of a dielectric is good when a repeat recording characteristic is taken into consideration. The mixture of 
heat-resistant compounds, such as ZnS, a rare earth sulfide, an oxide, a nitride, and carbide, is more specifically mentioned. 
Since the function in which especially the lower protective layer prepared between the record layer and the substrate suppresses 
heat deformation of a plastic plate is also called for, although the thickness is usually 50nm or more, since it will become easy to 
produce a crack with internal stress if not much thick, it is 50 to 500 nm preferably. Usually, it is chosen out of this range so that 
a reflection factor, and the reflection factor difference before and behind record and phase contrast may become a suitable value 
in consideration of the optical interference effect. Although material with the same said of the up protective layer prepared 
between a record layer and a reflecting layer is used, the thickness range is usually 10 or more run [ 50 ] or less. The greatest 
reason is for making the thermolysis to a reflecting layer act effectively. Thermolysis is promoted, and the high elimination ratio 
by high-speed crystallization is realized by- adopting die lamination which raises die cooling rate at the time of record **** 
solidification, avoiding the problem of recrystallization. If the thickness of an up protective layer is too large, time for the heat of 
a record layer to reach a reflecting layer may become long, and the thermolysis effect by the reflecting layer may not act 
effectively. That is, a reflecting layer is a pump which pumps out heat and it can be considered that an up protective layer is 
piping which tells a heat flow rate to a punq). I hear that that a protective layer is thick has long piping, and there is, and however 
high the performance of a pump may be, even if heat conduction of a reflecting layer is large namely,, it does not act effectively 
Although the flow rate of piping acts on the size of piping, i.e., the thermal conductivity of an up protective layer, since there is 
no great difference, generally it serves as a factor with important thickness smaller [ the thermal conductivity of a less than 
lOOnm thin fihn ] 2 to 3 or more figures than the thermal conductivity of bulk. On the other hand, when an up protective layer is 
too thin, it is not [ that the deformation at the time of melting of a record layer etc. is easy to be destroyed ] sometimes desirable. 
Moreover, it is in the inclination for the power which the thermolysis effect is too large and record takes to become large 
superfluously, 

[0026] The matter with a large reflection factor as the quality of the material of a reflecting layer is desirable, and is usually 
metals, such as Au, Ag, and aluminum. The metal which is chosen from the group which especially thermal conductivity 
becomes from Au, Ag, and aluminum with the large thermolysis effect through an up dielectric layer greatly and which contains 
a kind more than 90 atom % at least is desirable. You may add Ta, Ti, Cr, Mo, Mg, V, Nb, Zr, etc, a little for thermal 
conductivity control of the reflecting layer itself, and a corrosion-resistant improvement, especially — Alx Ta 1-x (0,9< x<l) — 
an alloy is an effect, when it excels in corrosion resistance and the reliability of a medium is raised In order for there to be no 
transmitted light and to reflect an incident light con^letely as thickness of a reflecting layer, 50nm or more is desirable. 
Moreover, if thickness is too large, since it will be changeless in the thermolysis effect, and productivity will be worsened in vain 
and it will become easy to generate a crack, it is desirable to be refened to as 500iim or less. Especially when the thickness of an 
up protective layer is 40 or more nm [ 50 ] or less, in order to make a reflecting layer into high temperature conductivity, it is 
desirable to make the impure amount of resources contained under into 2 atom %. 

(0027) The lamination which promotes the above thermolysis is called "quenching stmcture" by the phase-change medium, and 
it is well-known in itself (JP,2-56746,A, Jpn.J.Appl.Phys., Vol.28 (1989), suppl.28-3,123 page). As the record method, the 
phase-change medium of this invention is GeTe-Sb2 Te3 until now. It is more desirable than the case where it becomes irregular 
with binary [ of the record power Pw used by the false alloy system of 2 yuan, and the elimination power Pe ] to prepare the 
off-pulse section. 

[0028] Although over-writing of a binary modulation is also possible, a linear velocity margin can be extended at the time of a 
power margin and record by using 3 value modulation technique which prepared the off-pulse section as shown in drawing 2 in 
this invention. Specifically, by this invention, the following record methods can be further doubled and used for the above media, 
and the feature of this invention record layer material of having been suitable for mark length record can be demonstrated that 
there is nothing still with regret by controlling correctly the cooling rate at the time of the re-solidification of a record layer. It 
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becomes possible to make it demonstrate that there is nothing still with regret. The desirable example of the irradiation pattern of 
the laser power at the time of optical recording is shown in drawing 2 . 

[0029] In case the mark of length nT (T is a reference clock period and n is the natural number) is formed, the division of timer 
pulse period of the time nT is carried out to a n-k individual as follows, and it is [0030]. 
[Formula 6] 

alpha 1 T, betal T, alpha2 T, beta2 T, alpham T, betam T, [0031] (However, n-j=alpha 1+betal ... alpham +betam (0<=^*<=2), 
ra=n-k (1 k= 0, 2), and nmin- k>=l) 

alpha 1 T (1 <=i<=m) - the record power Pw (> Pe) which is sufficient for carrying out melting of the record layer to time - 
irradiating - betal T (1 <=i<=m) - time - 0<Pb<=0.5Pe (however, in betam T, it may become 0<Pb<=Pe) - an over- write [ it / 
the bias power Pb is irradiated and ] 

[0032] The temperature change of the record layer the case where it considers as (a) Pb=Pe at drawing 3 , and at the time of 
carrying out to (b) Pb=0 (when extreme) was shown typically. The position while the 1st pulse PI of a division pulse and the 2nd 
pulse P2 which were divided into three pieces are irradiated is assumed. In order that the influence of heating by the consecutive 
record pulse may reach ahead, the cooling rate after the 1st record pulse irradiation is slow, and since Pe is irradiated also in the 
off-pulse section, the minimum ten^rature tangent line which reaches by the temperature reduction in the off-pulse section has 
stopped at drawing 3 (a) near the melting point. On the other hand, in drawing 3 (b), since Pb of the off-pulse section is almost 0, 
tangent line falls to the point which fell enough from the melting point, and its intermediate cooling rate is also large. It dissolves 
at the time of the 1st pulse irradiation, and an amorphous mark is formed of quenching at the time of a subsequent off-pulse. 
[0033] As mentioned above, it is thought that near the melting point shows a big crystallization speed to composition near [ Uke 
the phase-change record layer of this invention ] SbTe eutectic. Therefore, it is iiXQ)ortant, when suppressing recrystallization and 
obtaining a good amorphous mark to take the temperature profile shown in drawing 3 (a). On the contrary, a cooling rate and 
tangent line Recrystallization is suppressed nearly completely by controlling, and since die amorphous mark which has the clear 
profile which is mostly in agreement widi a melting field is obtained, a low jitter is obtained in a mark edge, conventiorul 
GeTe-Sb2 Te3 on the other hand the false system alloy of 2 yuan - drawing 3 (a) and (b) - any temperature profile does not 
have great difference in an amorphous mark formation process It is because recrystallization is shown although speed is slow a 
little at a latus temperature requirement. In this case, it is not based on the division-of-timer-pulse-period method, but a certain 
amount of recrystallization arises, this serves as a big and rough grain of the amorphous mark circumference, and there is an 
inclination to worsen the jitter in a mark edge. In this record layer con^sition, it is not indispensable, and rather, an off-pulse 
has the single over-writing by the conventional binary modulation, and is desirable. [ of over-writing ] That is, such a 3 value 
modulation technique produces a characteristic effect to the medium of this invention. 

[0034] Initial crystallization which crystallizes the record layer using the SbTe eutectic according to solid phase above 
crystallization temperature abready described that crystallization is slow and productivity is not good. This is considered because 
it is necessary to once carry out phase separation and to form a stable crystallized state from the amorphous state immediately 
after membrane formatioiL Usually, it needs to be heated for this phase separation at solid phase (below the melting point) more 
than 1 micro second. For example, it is germaniuni2 Sb2 Te5 as a record layer. While many portions will not have crystallized if 
initial crystallization of the disk of the record layer of germanium 10Sb66Te24 grade is tried on the conditions which can 
crystallize the disk after forming membranes (as-deposited or as-depo. state) at sufficiently high speed when it uses, it will 
remain as an amorphous state. However, once it initializes according to this invention persons' knowledge, it can crystallize 
henceforth at high speed (elimination). One of the causes which the film of an as-depo. state caimot crystallize easily is 
considered to be hard to crystallize the amorphous state of as-depo unlike the amorphous state of a record mark. Moreover, it is 
possible that it is the cause which it cannot crystallize easily that there is almost no crystalline nucleus in the record layer of an 
as-depo state. If the portion which tried initial crystallization with the optical microscope is actually observed, the portion to 
which crystallization progressed will be observed in the shape of [ of a high reflection factor ] ah island. He can understand this, 
supposing crystallization is progressing only in the portion which was able to do the crystalline nucleus. 
[0035] However, in this invention, the above-mentioned problem is solvable by using Ae record layer of specific con^osition. 
Furthermore, in this invention, melting initialization is effective as a method for shortening the time which initialization takes 
and initializing by one irradiation of a light beam certainly. For example, it heats locally using the light beam which condensed in 
the shape of [ of the light beam (gas or semiconductor laser light) which converged on a diameter 10 - about 100 micrometers of 
numbers or a major axis 50 - about 1-10 micrometers of hundreds of micrometer minor axes ] an ellipse, and it limits to a beam 
core and it is made to carry out melting. Consequently, while there is no possibility that a record medium may be destroyed, 
since the remaining heat of the fusion zone is carried out, a cooling rate becomes slow, and good recrystallization is performed 
by heating of a beam periphery. Although the melting initialization itself is a well-known method, it is effective especially for 
this invention. If this method is used, while being able to shorten initialization time to 1/10 to the conventional solid phase 
crystallization and being able to shorten productivity sharply, for example, a crystalline change can be prevented at the time of 
elimination after over-writing. 
[0036] 

[£xanQ>le] this invention is explained in detail with an exanple below. Although standard evaluation method and criteria in 
rewritable CD are used below, the medium of this invention is not necessarily limited to the medium of a specific format In 
examination of the alloy record layer shown below, Ag5 Ga2 germanium3 Sb63Te27, Ag5 Ga5 germaniurn3 Sb61Te26, Ag5 
Ga5 Sb63Te27, Zn5 In2Sb63Te30. a Ga5 Sb65Te30 alloy target, and Sb, germanium. Ag, or Sb2 Te3 etc. - KOSUPATTA was 
used with at least two sorts of targets of the alloys Composition was prepared by preparing the electric discharge power of each 
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target. Composition of the obtained alloy thin film was measured by die fluorescence-X-rays intensity constituted by die 
chemical analysis. 

[0037]Theyare41nmandaluminum99Tal about 16nmand 80 (ZnS) (Si02) 20 layer in 23.5 layers of Ag4.4 Gal.7 
germanium5.6 Sb64.8Te on an example 1 polycarbonate substrate considering 80 (ZnS) (Si02) 20 layer as 103nm and a record 
layer. The laminating of die 200nm of the alloy layers was carried out by the magnetron sputtering method one by one, 4 
micrometers of ultraviolet-rays hardening resin were prepared further, and the disk was created. The optical disk initialization 
equipment which set [ diis disk ] the lengdi of 108-micrometer minor axis to about 1.5 micrometers for the length of the major 
axis of die irradiation beam of an ellipse form is used. Linear- velocity 4 m/s, the beam feed rate (disk radial) of 40 micrometers / 
rotation, It scanned 3 times by laser-power 350mW, and ftmher, it irradiated 8mW DC light a land and each one group at a time 
widi the linear velocity of 2.4 m/s using optical disk evaluation equipment (the laser wavelengdi of 780nra, NA=0.55), having 
applied tracking, and initial crystallization was performed. Initial crystallization was able to be performed satisfactory. Record 
was performed by mediod like drawing 2 . That is, die EFM random signal (4.32MHz of clock frequencies was united with linear 
velocity each time, and diey could be record linear velocity / 1.2 times) was recorded widi die linear velocity from 1.2 m/s to 4.8 
m/s using optical disk evaluation equipment (laser wavelengdi of 780nin, NA0.55). It was referred to as alphal =1, alphai =0.5 
(i>=2), and betai =0.5 (i>=l) at die time of record, presupposed diat it is fixed at Pe/Pw=0.5, and recorded by shaking Pw from 
8mW to 17mW. In addition, Pb in diis case presupposed diat it is fixed by 0.8mW, and was taken as m=n -1. Measurement of a 
jitter was perfonned by 2.4 m/s. The result at diis time is shown in drawing 4 . It turns out that die property better than drawing 4 
is acquired. Furthermore, as for the recorded signal, degradation was not seen for after 100-hour neglect at all under the 
temperature of 80 degrees C, and 80% environment of RH. 

[0038] They are 41nm and aluminum99Tal about 16nm and 80 (ZnS) (Si02) 20 layer in 25,0 layers of Ag4.8 Ga4.8 
germanium5.5 Sb59.9Te on an exanq)le 2 polycarbonate substrate considering 80 (ZnS) (Si02) 20 layer as 103mn and a record 
layer. The laminating of die 200nm of die alloy layers was carried out by the magnetron sputtering method one by one, 4 
micrometers of ultraviolet-rays hardening resin were prepared further, and the disk was created. The optical disk initialization 
equipment which set [ diis disk ] die lengdi of 108-micrometer minor axis to about 1 .5 micrometers for die lengdi of the major 
axis of the irradiation beam of an ellipse form is used. Linear-velocity 4 m/s, the beam feed rate (disk radial) of 40 micrometers / 
rotation. It scanned 3 times by laser-power 360mW, and further, it irradiated 9mW DC light a land and each one group at a time 
widi die linear velocity of 2.4 m/s using optical disk evaluation equipment (the laser wavelength of 780nm, NA=0.55), having 
applied tracking, and initial crystallization was performed. Initial crystallization was able to be performed satisfactory. Record 
was performed by mediod like drawing 2 . That is, die EFM random signal (4.32MHz of clock frequencies was united widi linear 
velocity each time, and they could be record linear velocity / 1.2 times) was recorded with the linear velocity from 1.2 m/s to 4.8 
m/s using optical disk evaluation equipment (laser wavelength of 780nm, NA0.55). It was referred to as alphal =1, alphai =0.5 
(i>=2), and betai =0.5 (i>=l) at the time of record, presupposed diat it is fixed at Pe/Pw=0.5, and recorded by shaking Pw from 
8mW to 17mW. In addition, Pb in this case presupposed that it is fixed by 0.8mW, and was taken as m=n -1. Measurement of a 
jitter was performed by 2.4 m/s. The result at diis time is shown in drawing 5 . It turns out that the property better than drawing 5 
is acquired. However, the maximum of CI error under measurement for 1 minute increased [ second ] from 17 blocks/second to 
die bottom of die ten^)erature of 80 degrees C, and 80% environment of RH in 99 blocks /after 100-hour neglect about die 
recorded signal. 

[0039] They are 20nm and aluniinum99.5Ta0.5 about 20nm and 80 (ZnS) (Si02) 20 layer in 23 layers of germanium 12Sb67Te 
on an exan^le of con:q)arison 1 polycarbonate substrate considering 80 (ZnS) (Si02) 20 layer as lOOnm and a record layer. The 
laminating of die 200nm of the alloy layers was carried out by the magnetron sputtering method one by one, 4 micrometers of 
ultraviolet-rays hardening resin were prepared further, and the disk was produced. Using the optical disk initialization equipment 
which set [ diis disk ) 80-micrometer minor axis to about 1.3 micrometers for the length of the major axis of the irradiation beam 
of an ellipse form, aldiough initial crystallization was tried like die example, only initial crystallization widi in^erfect 
unevenness was completed. In order to abolish unevenness, when a high laser power is used, the defect has occurred for 
degradation by heat. 

[0040] They are 20nm and alununum99.5Ta0.5 about 20nm and 80 (ZnS) (Si02) 20 layer in 31 layers of Zn5 In2 Sb62Te on an 
example of conparison 2 polycarbonate substrate considering 80 (ZnS) (Si02) 20 layer as SOnm and a record layer. The 
laminating of the 200nm of the alloy layers was carried out by die magnetron sputtering method one by one, 4 micrometers of 
ultraviolet-rays hardening resin were prepared further, and die disk was produced. When initial crystallization was tried using the 
optical disk initialization equipment which set [ this disk ] the length of 80 microns and a minor axis to about 1 .4 micrometers 
for the lengdi of die major axis of the irradiation beam of an ellipse form by linear-velocity 4.5 m/s, and die beam feed rate of 50 
micrometers / rotation (disk radial) laser-power 250mW, initialization was convicted satisfactory. The EFM random signal 
(4.32MHz of clock frequencies was made into double precision) was recorded widi the linear velocity of 2.4 m/s using optical 
disk evaluation equipment (laser wavelengdi of 780nm, NA0.55). Using a method like drawing 2 , record set to alphal =1, alphai 
=0.5 (i>=2), and betai=0.5 (i>=l), and could be Pw^l3raW, Pe=6.5mw, and Pb=0.8mW. The value of die jitter which shows an 
actual signal property became less than 10% of a clock period by the shortest mark length, and the initial property was good. 
Moreover, after 1000 times over-writing was good at less than 10% of the jitter mist beam clock period. However, after leaving 
the recorded signal for 100 hours under the environment of die tenq)erature of 80 degrees C, and 80% of humidity RH, it 
deteriorated, and the jitter reached 20% of die clock period. It turns out that an amorphous bit recrystallizes and it is 
disappearing pardy. 

[004 1] 80 (ZnS) (Si02) 20 layer on an exan^Ie of comparison 3 polycarbonate substrate 103nm, It is Sb2 Te3 of 0.03A to Ag5 
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Ga5 Sb63Te27300W as a record layer. Hie layer [ KOSUPATTA / layer ] 16tun, (ZnS) They are 41nni and aluminum99Tal 
about 80 (Si02) 20 layer. The laminating of the 200nm of the alloy layers was carried out by the magnetron sputtering method 
one by one, 4 micrometers of ultraviolet-rays hardening resin were prepared further, and the disk was produced. The optical disk 
[ disk / this ] evaluation equipment using the irradiation beam of with length / of a major axis / of 108 micrometers / and a length 
/ of a minor axis / of about 1.5 micrometers ellipse type is used. It scans 3 times by linear- velocity 4 m/s, and the beam feed rate 
(disk radial) of 40 micrometers / rotation. Furthermore, it irradiated 9.5mW DC light a land and each one group at a time with 
the linear velocity of 2.4 m/s using optical disk evaluation equipment (laser wavelength of 780imi, NA0.55), having applied 
tracking, and initial crystallization was performed. Initial crystallization was able to be performed satisfactory. The EFM random 
signal (4.32MHz of clock frequencies was united with linear velocity each time, and they could be record linear velocity / 1.2 
times) was recorded with the linear velocity from 1.2 m/s to 4.8 m/s using optical disk evaluation equipment (laser wavelength of 
780nm, NA0.55). Using a method like drawing 2 , record set to alpha 1 =1, alphai =0.5 (i>=2), and betai =0.5 (i>=l), 
presupposed that it is fixed at Pe/Pw=0.5, and recorded by shaking 17mW of Pw(s) from 8mW. In addition, Pb in this case 
presupposed that it is fixed by 0.8mW, and was taken as m-n -1. Measurement of a jitter was performed by 2.4 m/s. The result at 
this time is shown in drawing 6 . Drawing 6 shows that the good property is acquired. However, it crystallizes and the recorded 
signal is beginning to disappear, afrer passing for 100 hours under 80 degrees C, and 80% high-humidity/temperature of RH. 
[0042] It is Ag4.7 Ga4.7 germanium4.6 Sb61.3 Te24.7 on an exanqjle 3 polycarbonate substrate considering 80 (ZnS) (Si02) 20 
layer as I03nm and a record layer. They are 41nm and aluminum99.5Ta0.5 about 16nm and 80 (ZnS) (Si02) 20 layer in a layer. 
The laminating of the 200nm of the alloy layers was carried out by the magnetron sputtering mediod one by one, 4 micrometers 
of ultraviolet-rays hardening resin were prepared further, and the disk was produced. The optical disk initialization equipment 
which set [ this disk ) the length of 108-micrometer minor axis to about 1.5 micrometers for the length of the major axis of the 
irradiation beam of an ellipse form is used. Linear-velocity 4 m/s, the beam feed rate (disk radial) of 40 micrometers / rotation, It 
scanned 3 times by laser-power 230mW, and further, it irradiated 5mW DC light a land and each one group at a time with the 
linear velocity of 3.5 m/s using optical disk evaluation equipment (laser wavelength of 637imi, NA0.60), having applied 
tracking, and initial crystallization was performed. The 8-16 modulation random signal of 26.2MHz of basic clock frequencies 
was recorded with the linear velocity of 3.0 m/s using optical disk evaluation equipment (laser wavelength of 637nm, NA0.60). 
Using a method like drawing 2 . record set to alphai =0.3, alphai =0.25 (i>=2), and betai =0.25 (i>=l), and recorded by 
Pw=10mW and Pe=5mW. For measurement of a jitter, it reproduced by 3.5 m/s, and sigma/T =10.5% was obtained. 
[0043] 

[Effect of the Invention] According to this invention, employing the lilac ITABURU property of eutectic composition efficiently, 
initial crystallization can be made easy and jitter reduction can be aimed at. 



[Translation done.] 



